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The in* an : invention concerns a method for steering a chemical valve in accordance with the preamble of the claim 3 . 

As chenic.l valves referred one porous membranes, whose porosity characteristics through in the most general sense of 
chemto c also thermal-physical processes controlled to become to be able. The permeation of solutes by such stimulus 
r™ v membranes leaves itself by externa, attractions, like z. B. Temperature, pH value or concentrabon regulate^ 
The ma e ■< transfer becomes by the predetermined concentration and/or. Pressure drop certain. Thus conditional, can be 
lupem fee the materia, transfer not to electric, to be regulated only slow ones with time constants ,n the minute and hour 
range o he switched not complete and in and off, as well as off at short notice complete. A chemical valve with porous 
matrix m.i a swellable a gel layer by their site conditions, with which the matrix is a micropore diaphragm, whose pores 
are by .or tiding particle-pure in that matrix generated, is from the DE HP of 43 05 979 C2 known. 

Of it oi tg< ing is it object of the instant Invent.on to indicate a method with which with a chemical vrivewWi. 
of the i idlated type of above disadvantages avoided and the desired positive properties achieved to become to be able . 
The mt th.-d should make possi ble an incorporated sensor function with direct electric supervision harness of the material 
transTe Ur extreme rapid within the millisecond range more controllable and thus and. A. for the delivery of medicines 
su*tab! 'it - The maximum permeability chemical should be more predetermlnable and the material transfer at short not.ee 
in and lis :onnectible. 

To the sol Jtion of the object the Instant invention suggests a method with the features, which are In the character^ing _ 
part of th«: claim 1 mentioned. Other ones, advantageous embodiments of the method are to be seen in the characterizing 
:-' feature s cf the Unteranspruche. 

Bv the combination according to invention of a responsiven membrane with an external switchable power source a 
chemk 91 'alve with a membrane system ensteht, an incorporated sensor function with direct electnc supervision barness 
of the na erial transfer included. This possible extreme rapid regulation procedures, z. B. the delivery of medicines, with 
time a ns ants in the second to millisecond range, whereby the maximum permeability of the chemical valve is more 
predet jrr finable chemical and its material transfer can In and be switched off to complete and at short notice. 

Details of the method become In the following and more near explained on the basis the fig, which shows the principle of a 
new c* en ical valve with an ion trace diaphragm, based on the method: 

in a c< II * is thermal or chemical reponslve nano-porous membrane, like z. B. with one glucose responsiven gel lined 
micropore diaphragm 2 used, which exhibits a single pore 3 located in the responsiven gel in amplified representation 
whereby »lso arbitrary many pores are in the membrane possible. The pores exhibit charactenstic diameters i within the 
ranqe * 0 to approximately 100O Nm. The cell l kept at a moderate temperature by a circuit S .s filled with an aqueous 
solutic n < as electrolyte, whereby the effective diameters of the pores 3 by the glucose concentration wlthm the two 
eiectr< lyt? ranges 5 and 6 of the solution 4 as basic value adjusted becomes. Into the two electrolyte ranges 5 and 6 on 
both s del of the membrane 2 is one preferably not poiahzabte electrode each 7 from z. B. Ag/AgCI immersed, to which by 
mean* of the power source 9 an electric change or direct voltage applied becomes. The electrolyte range 5 participates as 
the ini «ri jr of a system , In which a fabric who can be delivered is and who electrolyte range 6 as the outside space 
referrr d dlscharaed into which the fabric transported by the pores 3 becomes possibly a reaction. The change or direct 
voltag » s-t on the electrodes 7 leads now to an electric current by the Pcre/n 3, that depending upon its direction an 
electri :al osmotic pressure of the outside space 6 to the interior 5 or reverse and additional or alone for itself a 
simull im?ous temperature change in/the pores 3 effected. 

The el ?ct -icalthermal control happens thereby as follows: ^ m np rA h.r. 1 7 

The tr er.nal responsive membrane 2 becomes in by external thermostats cell before-kept at a moderate temperature l, z. 
B a one uctance measuring cell, incorporated. The ceil 1 possesses, as already mentioned, the two electrolyte ranges 5 
and 6 w ilch are 2 from each other separate by the membrane. In the half, the interior 5 to the other half, the o^s.de 
space 6 tabric who can be delivered, z Is. B. Insulin In aqueous solution a bottom hydrostatic pressure between 0 and 10 



PAGE 12/16 * RCVD AT 12/14/2009 12:27:04 PM [Eastern Standard Time) * SVR:USPTO-EFXRF.5/27 * DNI8:2738300 * CSID:21 25880500 3 * DURATION <mm-ss):04-10 



12/14/2009 12:30 FAX 2125880500 3 FROMMER LAWRENCE ©013/016 



har As * oo i as now i sent over the electrodes 7 an electric equal or alternating current becomes by the cell, heated the 
Uauid fa £? p^res 3 thai thermal responsi ven themselves membrane 2. Thus these rapid on ^emperatu e bov the 
rritirai t »m3erature z become B. hydrogel an heated, whereby the membrane 2 and/or. the pores 3 shrink ana trie raonc 
S ?hP ir -7r or 5 "nto the ouTslde space who can be delivered, 6 pressed become. As soon as the electric current becomes 
Tnterrup e" the « the pores 3 again off, the hydrogel pours and the volumetric flow by the pores 

3 becorr es interrupted. The material delivery can be steered thereby in the second to minute range. 

The eiec tri,alosmotic control of the membrane 2 becomes partly with ge6ffneter/n pores 3 by correspond '' n 9 P°'anty of the 
I2itanl ' he external oower source 9 by means of the electrodes 7 over the pores 3 and/or. of an electrolyte range 5 and 
Fo^c * £ han™ J^^Wenc. an e.ectricalosmotic pressure of 
differen Ih.uid levels of the two electrolyte ranges 5 and 6 either against or rectified. With th.s ^ eLho ^ ,s t . l f fa r ^ S ' VC 
complet > sjppression rapid opposite the electrothermal control and/or. increased material delivery by the pores 3 
possible. T^e material delivery can be steered here in the millisecond to second range. 

With th, • p ocess steps mentioned the micropore diaphragm can become additional in or reciprocal a chemical attraction 
exposec v hereby a chemical attraction can exist with a membrane lined with glucose responslvem gel of the 
concent : at on gradient of glucose molecules in an aqueous solution as electrolyte. 

As emb )di Tient, circuit of the membrane 2 by heating of the hydrogel in a variety of pores 3 of the m ?™* r l^"* /or ' by 
electric .(osmotic generated pressing, in the following the preparation of a thermal becomes - respons.ven, electric 
switcha )»e. nano-porous membrane 2 described: 



1. Prep iradon of an ion trace filter membrane 

19 mu n a thick Polyethyleneterephtalate film 
per cm-: ;> irradiated and in 5 N NaOH solutio 

cylindri :al Dores with diameters of 2.9+/0,2 mu m and lengths of 17,7 mu. 



19 mu n thick Polyethyleneterephtalate film becomes with (5,4 + /0,5> xl0< 5> Gold Ions of 11.6 MeV/nucleon (MeV/u) 
per cm T ; > irradiated and in 5 N NaOH solution with 40 DEC C during 260 min etched. This leads M. to approximate 



2. Plug th.:t thermal responsiven gel layer 

The chr m cal Propfen the etched ion trace diaphragm in 10 a weight-per cent expenditure-gassed aqueous solution N - 
isoprop/lccrylamlde of monomer of impregnated and with 60 DEG C in the vacuum with gamma rays becomes <60> CO 
source: w th a dose rate of kGy per hour irradiated. From this a thermal responsive membrane with the required 
properties results. 



A The inven ion process included now whole series of advantages: 



- an el. ret ic sensor function, D. h. the material transfer Is electric supervisable 

- the n et lod is integrable Into a medicine delivery system 

- is sm )il ;he machine effort for the method 

- it is 6 leciricalosmotic pumps and/from switching possible 

- the n enbrane requires only fewer production steps and Is monolitisch producible 

- by hi jh sore-dense an high throughput is possible, whereby pores of most different, also asymmetric geometry can come 
to the js« . 



Refere ice symbol list 

1 ceil 

2 nanc -pnrous membrane 

3 resp miive pore 

4 eleel -ol /te 

5 elecuol/te range interior 

6 elec> rol/te range outside space 

7 eiec*' ro< es 

8 keef inc at a moderate temperature 

9 pow: rr : ource 
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